Genetic ablation of IRAK4 kinase activity inhibits vascular lesion formation.
Inflammation is critically involved in atherogenesis. Signaling from innate immunity receptors TLR2 and 4, IL-1 and IL-18 is mediated by MyD88 and further by interleukin-1 receptor activated kinases (IRAK) 4 and 1. We hypothesized that IRAK4 kinase activity is critical for development of atherosclerosis. IRAK4 kinase-inactive knock-in mouse was crossed with the ApoE-/- mouse. Lesion development was stimulated by carotid ligation. IRAK4 functional deficiency was associated with down-regulation of several pro-inflammatory genes, inhibition of macrophage infiltration, smooth muscle cell and lipid accumulation in vascular lesions. Reduction of plaque size and inhibition of outward remodeling were also observed. Similar effects were observed when ApoE-/- mice subjected to carotid ligation were treated with recombinant IL-1 receptor antagonist thereby validating the model in the relevant pathway context. Thus, IRAK4 functional deficiency inhibits vascular lesion formation in ApoE-/- mice, which further unravels mechanisms of vascular inflammation and identifies IRAK4 as a potential therapeutic target.